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Background

Currently, the role of immunotherapy in neoadjuvant setting for patients with locally advanced esophageal squamous cell carcinoma (ESCC) is gradually attracting attention. Few studies compared the efficacy of neoadjuvant immunochemotherapy (NICT) and neoadjuvant chemoradiotherapy (NCRT). Our study aimed to compare treatment response and postoperative complications after NICT followed by surgery with that after conventional NCRT in patients with locally advanced ESCC.



Methods

Of 468 patients with locally advanced ESCC, 154 received conventional NCRT, whereas 314 received NICT. Treatment response, postoperative complications and mortality between two groups were compared. Pathological response of primary tumor was evaluated using the Mandard tumor regression grade (TRG) scoring system. Pathological complete response (pCR) of metastatic lymph nodes (LNs) was defined as no viable tumor cell within all resected metastatic LNs. According to regression directionality, tumor regression pattern was summarized into four categories: type I, regression toward the lumen; type II, regression toward the invasive front; type III, concentric regression; and type IV, scattered regression. Inverse probability propensity score weighting was performed to minimize the influence of confounding factors.



Results

After adjusting for baseline characteristics, the R0 resection rates (90.9% vs. 89.0%, P=0.302) and pCR (ypT0N0) rates (29.8% vs. 34.0%, P=0.167) were comparable between two groups. Patients receiving NCRT showed lower TRG score (P<0.001) and higher major pathological response (MPR) rate (64.7% vs. 53.6%, P=0.001) compared to those receiving NICT. However, NICT brought a higher pCR rate of metastatic LNs than conventional NCRT (53.9% vs. 37.1%, P<0.001). The rates of type I/II/III/IV regression patterns were 44.6%, 6.8%, 11.4% and 37.1% in the NICT group, 16.9%, 8.2%, 18.3% and 56.6% in the NCRT group, indicating a significant difference (P<0.001). Moreover, there were no significant differences in the incidence of total postoperative complications (35.8% vs. 39.9%, P=0.189) and 30-d mortality (0.0% vs. 1.1%, P=0.062).



Conclusion

For patients with locally advanced ESCC, NICT showed a R0 resection rate and pCR (ypT0N0) rate comparable to conventional NCRT, without increased incidence of postoperative complications and mortality. Notablely, NICT followed by surgery might bring a promising treatment response of metastatic LNs.
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Introduction

Esophageal cancer (EC) is the 7th most common malignancy and the 6th leading cause of cancer mortality worldwide (1). GLOBOCAN 2020 estimated that EC represented 604,000 new cases and 544,000 deaths globally in 2020, is a major health problem (1). More than 50% of EC cases occurred in the East Asia, especially in China, and about 90% of patients have esophageal squamous cell carcinoma (ESCC) (2). ESCC is characterized by high malignancy and usually diagnosed as locally advanced disease at the first visit. In recent years, neoadjuvant therapy followed by surgery, such as neoadjuvant chemoradiotherapy (NCRT) or neoadjuvant chemotherapy (NCT), is used as a standard treatment for patients with locally advanced ESCC (3, 4). However, a recent multicenter phase III trial (NEOCRTEC5010) showed that the 5-year cumulative incidence of overall recurrence, locoregional recurrence, and distant recurrence in locally advanced ESCC patients receiving NCRT were 32.2%, 15.3%, and 24.3%, respectively, which were still unsatisfactory (3, 5). In addition, the CROSS trial reported that 35% of patients receiving NCRT experienced disease recurrence after a median follow-up of 45 months (6). Thus, it is necessary to explore a novel strategy of neoadjuvant therapy for patients with locally advanced ESCC.

Immune checkpoint inhibitors (ICIs), such as anti-programmed death 1 (PD-1) antibody, are rapidly becoming a mainstay of tumor therapy, along with surgery, chemotherapy and radiotherapy. Multiple prospective studies have demonstrated that ICIs combined with chemotherapy or chemoradiotherapy have a superior effect in the treatment of patients with advanced ESCC (7–9). Therefore, the role of ICIs in neoadjuvant setting has gained attention. Based on the result of JCOG9907 trial, NCT followed by surgery has been advocated as a choice of treatment in Asia, especially in China and Japan (10). Currently, the application and efficacy of neoadjuvant immunotherapy combined with chemotherapy is becoming the focus of clinical studies. Some single-arm studies have shown that neoadjuvant immunochemotherapy (NICT) for locally advanced ESCC produced satisfactory outcomes: a higher R0 resection rate and pathological complete response (pCR) rate and a lower toxicity profile (11–13). A multicenter, single-arm, phase II trial demonstrated that the R0 resection was achieved in 98.0% of all patients with locally advanced ESCC, and that the pCR (ypT0N0) was identified in 39.2% of all cases (12). Yang and colleagues reported that NICT induced the R0 resection rate of 100% and the pCR rate of 25% in the resected cancer specimen, and that the regimen had manageable treatment-related toxic effects during neoadjuvant therapy and did not delay surgery in patients with resectable ESCC (13). However, compared with conventional NCRT, whether NICT can be beneficial in terms of treatment response and postoperative complications and mortality is still unclear and urgently need to be investigated. Therefore, our study aimed to compare the treatment response and postoperative outcomes of NICT with that of NCRT for locally advanced ESCC. Moreover, the subgroup analysis with the inverse probability of treatment weighting (IPTW) method was performed to minimize the bias due to measured confounders.



Patients and methods


Patients

Our study retrospectively reviewed our prospectively collected database to identify consecutive patients who received NICT or NCRT followed by esophagectomy at Chinese National Cancer Center from June 2018 to March 2022. This retrospective study was approved by the Ethics Committee of our hospital and conducted in accordance with the Declaration of Helsinki (as revised in 2013). The informed consents were waived. Patients who meet the following inclusion criteria were included in this study: (I) Aged 18-85 years; (II) Histologically confirmed thoracic ESCC; (III) Clinical stage T1N1-3 or T2-4aN0-3 (AJCC TNM classification, 8th edition); and (IV) Karnofsky performance score (KPS): 90-100 and completed transthoracic esophagectomy followed neoadjuvant therapy. Exclusion criteria included patients receiving incomplete neoadjuvant treatment or oral chemotherapy alone or salvage surgery; patients with missing information (such as age, sex, staging and routine examinations) or inability to evaluate treatment response due to missing examination data. A total of 468 eligible patients who received NICT or NCRT followed by esophagectomy were included in this study (Figure 1). Of them, 314 patients were included in the NICT group, 154 patients in the NCRT group.




Figure 1 | Patient selection diagram.





Treatment protocols

Patients in the NICT group were treated with 2-4 cycles of concurrent NICT and the ICIs agents mainly consisted of camrelizumab, sintilimab, tislelizumab or pembrolizumab (200 mg Intravenous (IV) Q3W). In view of the potential impact of drug differences on the treatment response and postoperative complications, we conducted a subgroup study. The results showed that there were no statistical differences in the clinical characteristics, treatment response, postoperative complications and mortality between different immunologic drugs (Supplement Tables 1, 2). All patient received at least two cycles of platinum-based two-drug combination chemotherapy, according to the latest clinical guidelines. The TP regimen comprised platinum-based drugs (cisplatin or nedaplatin: 75 mg/m2 IV Q3W; carboplatin: area under the curve (AUC) 5 Q3W) and paclitaxel (175 mg/m2 IV Q3W) or docetaxel (70 mg/m2 IV Q3W). The PF regimen consisted of platinum-based drugs (50 mg/m2 IV Q2W) and 5-fluorouracil (1000 mg/m2 IV Q2W). The majority of cases receiving NICT were included in some prospective trials (ChiCTR1900023880, NCCES001, PALACE-2, Keystone-002, etc.). The dosage and usage of chemotherapeutic agents and ICIs were determined based on the patient’s condition and body surface area.

Patients receiving NCRT were treated with the concurrent NCRT according to the latest clinical guidelines, and total dose of neoadjuvant radiotherapy was 32.4-50.4 Gy with 1.8 to 2.14 Gy fractions and 5 fractions per week. The dose was determined by the experienced physician for formulation of the radiotherapy plan. Gross tumor volume (GTV) was defined as any visible primary tumor identified on pre-treatment examinations (CT, EUS, MR and PET/CT, etc.), GTV-nd (metastatic regional nodes) defined as any lymph nodes diagnosed as or highly-suspected as metastatic lymph nodes. Planning gross tumor volume (PGTV) is defined as GTV and GTV-nd with 1.0cm cranial-caudal and 0.5cm lateral expansion. Clinical target volume (CTV) is defined as GTV with a 3.0-5.0 cm cranial-caudal expansion, a 0.6-0.8cm lateral expansion, and the GTV-nd with a 1.0-1.5cm expansion, including the metastatic lymph-node stations. Patients in the NCRT group received at least two cycles of platinum-based two-drug combination chemotherapy, according to the latest clinical guidelines. The TP regimen comprised platinum-based drugs (cisplatin or nedaplatin: 25 mg/m2 IV Q1W; carboplatin: AUC 2 Q1W) and paclitaxel (50 mg/m2 IV Q1W) or docetaxel (30 mg/m2 IV Q1W), and the PF regimen consisted of platinum-based drugs (75 mg/m2 IV Q3W) and 5-fluorouracil (800 mg/m2 IV Q3W).

Esophagectomy was usually performed within 4-8 weeks after the last cycle of neoadjuvant therapy. All patients received McKeown minimally invasive esophagectomy (MIE) combined with 2- or 3-field lymphadenectomy. The esophagus was reconstructed using the gastric tube and manual or mechanical cervical anastomosis was performed. In order to accurately assess the status of lymph nodes (LNs), complete dissection of mediastinal LNs, including bilateral laryngeal recurrent nerve LNs, was conducted for every patient. The 2-field lymphadenectomy was regularly performed and 3-field lymphadenectomy was conducted when patients with suspected positive LNs within the cervical area. All operations were performed by experienced surgeons with more than 300 cases annually, which ensured the quality of surgery.



Pathological examination

Pathological specimens of each patient were evaluated by two experienced pathologists, mainly focusing on pathological type, resection margins, residual tumor characteristics and treatment response. R0 resection was defined as curative resection with negative resection margin (the distal, proximal or circumferential resection margin) (14). The pCR (ypT0N0) was defined as no viable tumor cells in the primary tumor area and all resected lymph nodes, major pathological response (MPR) defined as <10% residual viable tumor cells in primary tumor (14, 15). Tumor response to preoperative therapy was evaluated using the Mandard tumor regression grade (TRG) scoring system, which was assessed by the estimated proportion of residual viable tumor in relation to the original tumor area (both tumor regression changes and residual tumors), and Mandard TRG scoring system included five categories: TRG1, absence of vital residual tumor (pCR); TRG2, vital residual tumor <10% of the original tumor area; TRG3, 10%-50%; TRG4, >50%; and TRG5, absence of regressive changes (16, 17).

In addition, we compared the directionality of tumor regression between two groups of patients. Patients with clinical stage T3-4a were included and the tumor residual pattern was summarized into four types (Figure 2): Type I, regression toward the lumen, residual tumors mainly in the mucosa and submucosa; Type II, regression toward the invasive front, residual tumors mainly in the muscularis propria and adventitia/surrounding stroma; Type III, concentric regression, residual tumors mainly in the submucosa and muscularis propria; and Type IV, random regression, residual tumors in all layers, as described previously (16, 18). The median number of resected LNs during lymphadenectomy was 35 (min: 10 and max: 99) and all dissected LNs underwent microscopic analysis for LN metastasis. The treatment response of metastatic LNs was evaluated based on vital residual tumor cells, necrosis, fibrosis or granulomatous changes within the nodal parenchyma. Clinically negative LNs, without evidence of regression or previous nodal involvement, were considered as ‘‘true negative LNs”. The absence of vital residual tumor cells within the nodal parenchyma, with evidence of previous tumor involvement, was defined as pCR of LNs, as shown in Figure 3 (19).




Figure 2 | Residual tumor characteristics in 260 patients with non-pCR status of primary tumor and staged as pretreatment T3-4a after neoadjuvant therapy. (A) In 260 patients with non-pCR status of primary tumor and staged as pretreatment T3-4a, 186 patients received NICT and 74 patients received conventional NCRT. (B) Rates of cancer involvement for 4 different anatomic layers of esophageal wall in two groups. (C) Schematic diagram of 4 types of tumor regression patterns within the esophageal wall. (D) Rates of 4 different tumor regression patterns in two groups.






Figure 3 | Imaging examination and pathological images of positive lymph nodes (LNs) in pCR status or non-pCR status. (A) PET-CT examination images of positive LNs before neoadjuvant therapy. (B) CT examination images of positive LNs before neoadjuvant therapy. (C) CT examination images of positive LNs of panel B with pCR status after neoadjuvant therapy. (D) PET-CT examination images of positive LNs before neoadjuvant therapy. (E) CT examination images of positive LNs before neoadjuvant therapy. (F) CT examination images of positive LNs of panel E with non-pCR status after neoadjuvant therapy. (G) Pathological images of positive LNs in pCR status. (H) Higher magnification of the white squared area of panel (G, I) Pathological images of positive LNs in non-pCR status. (J) Higher magnification of the white squared area of panel (I).





Postoperative complications

Morbidity and mortality within 30 days after surgery were analyzed in this study. Postoperative complications were diagnosed according to the Esophageal Complications Consensus Group (ECCG) criteria, and the severity of complications was assessed according to the Clavien-Dindo classification (20, 21). Major complication was defined as grade ≥3, in accordance with the Clavien-Dindo classification system. ICU readmission, In-hospital mortality and 30-d mortality after surgery were compared between two groups. Postoperative 30-d mortality was defined as death occurring during the first 30 days after surgery.



Statistical analysis

The clinicopathological characteristics of two groups of patients were analyzed. Categorical variables were presented as totals and percentages, and variables between two groups were compared using the χ2 test or Fisher’s exact test as appropriate. Numerical variables as mean and standard deviation (SD), the Mann-Whitney U test was used for comparative analysis. To minimize the bias due to measured confounders, the propensity score analysis with the inverse probability of treatment weighting (IPTW) method was performed (22, 23). The propensity score was calculated based on a logistic regression model, which included all covariates deemed likely to influence treatment outcomes. Statistical analyses were conducted using the R statistical software for Windows (version 3.6.0, https://cran.R-project.org). Differences were considered statistically significant at a two-sided p value <0.05.




Results


Patient characteristics

In our study, 154 patients received conventional NCRT, whereas 314 patients received NICT. The baseline characteristics were showed in Table 1. Patients in the NICT group showed lower location (P=0.022) and higher clinical N staging (P=0.032) than those in the NCRT group. However, there were no significant differences between two groups in other clinical characteristics, including age, sex, smoking index, comorbidities and clinical staging (P>0.05). After IPTW, balance in clinical characteristics between two groups was achieved, as shown in Table 1.


Table 1 | Baseline characteristics of two groups of patients before and after IPTW.





Pathological examination

As shown in Table 2, patients receiving NICT showed comparable R0 resection rate and pCR (ypT0N0) rate to patients receiving conventional NCRT (R0 resection rate: 90.8% vs. 90.3%, P=0.860; pCR rate: 28.7% vs. 35.7%, P=0.121). Patients in the NCRT group exhibited lower pathologic T stage (P=0.001), lower TRG score (P=0.034, Figure 4A), and higher MPR rate (66.2% vs. 52.9%, P=0.034, Figure 4B), compared to those in the NICT group. However, the pCR rate of positive LNs in patients who received NICT was significantly higher than that in patients who received conventional NCRT (53.7% vs. 41.1%, P=0.040, Figure 4C). To analyze the regression pattern, 260 pretreatment stage T3-4a patients with residual primary tumors were included for analysis (Figure 2A). The number of type I - IV regression patterns in patients receiving NICT were 81 (43.5%), 13 (7.0%), 21 (11.3%), and 71 (38.2%), respectively. The number of type I - IV regression patterns in patients receiving conventional NCRT were 14 (18.9%), 6 (8.1%), 16 (21.6%), and 38 (51.4%), respectively. And there was a statistical difference in tumor regression patterns between two groups (P=0.002, Table 2).


Table 2 | Pathological outcomes of two groups of patients before and after IPTW.






Figure 4 | Residual tumor characteristics of all patients in both groups after neoadjuvant therapy. (A) The tumor regression grade (TRG) scoring in both groups. Tumor response to preoperative therapy was evaluated using the Mandard TRG scoring system. (B) Comparison of the pCR (ypT0N0) rates of tumor, and the MPR rates of primary tumor between two groups. (C) Comparison of the pCR rates of positive lymph nodes between two groups. “**“: P<0.01, “*“: P<0.05.



After balancing the baseline characteristics, similar results were observed. There was no statistical difference in R0 resection rate between two groups (90.9% vs. 89.0%, P=0.302), and the pCR (ypT0N0) rates were comparable (29.8% vs. 34.0%, P=0.167). Patients in the NCRT group exhibited lower pathologic T stage (P<0.001), lower TRG score (P<0.001), and higher MPR rate (64.7% vs. 53.6%, P=0.001), compared to those in the NICT group. However, NICT brought a higher pCR rate of positive LNs than conventional NCRT (53.9% vs. 37.1%, P<0.001). The rates of type I/II/III/IV regression patterns were 44.6%, 6.8%, 11.4% and 37.1% in the NICT group, 16.9%, 8.2%, 18.3% and 56.6% in the NCRT group, indicating a significant difference (P<0.001, Table 2). However, there were no significant differences in other pathological variables (P>0.05).



Postoperative complications and mortality

Between two groups, there were no significant differences in the incidence of total postoperative complications (35.4% vs. 39.0%, P=0.446, Table 3), major postoperative complications (9.9% vs. 14.3%, P=0.157) and pulmonary complications (21.0% vs. 22.1%, P=0.793). Two groups of patients also showed similar Clavien-Dindo grades (P=0.363), as shown in Table 3. Moreover, there were no significant differences in ICU readmission (3.2% vs. 6.5%, P=0.096) and 30-d mortality (0.0% vs. 1.3%, P=0.108). In NCRT group, one patient died of postoperative respiratory failure within 30 days after surgery, and the other died of postoperative tracheoesophageal leakage. After IPTW, similar results were observed. There were no significant differences in the incidence of total postoperative complications (35.8% vs. 39.9%, P=0.189, Table 3), major postoperative complications (10.6% vs. 14.2%, P=0.085) and pulmonary complications (21.7% vs. 24.3%, P=0.348). And two groups of patients also showed similar Clavien-Dindo grades (P=0.079). Additionally, there were no significant differences in ICU readmission (3.4% vs. 5.7%, P=0.091) and 30-d mortality (0.0% vs. 1.1%, P=0.062).


Table 3 | Postoperative complications and mortality of two groups of patients before and after IPTW.






Discussion

In our study, NICT showed a R0 resection rate and pCR (ypT0N0) rate comparable to NCRT, without increasing incidence of postoperative complications and mortality. Patients in the NCRT group exhibited higher MPR rate and lower TRG score, compared to those in the NICT group. However, patients who received NICT had significantly higher pCR rate of positive LNs than those who received conventional NCRT. Furthermore, it is worth noting that two groups of patients showed different regression patterns of primary tumor. To minimize the influence of potential confounders, the IPTW analysis was performed. After balancing the baseline characteristics, similar results were observed. Therefore, as a novel treatment option, NICT followed by surgery showed a good performance in term of some treatment response.

A meta-analysis, including multiple clinical studies, reported an MPR rate of 53.5% (95%CI: 47.9%–59%) in patients who underwent NICT (15). Our study observed an MPR rate (52.9%) in the NICT group, similar to the meta-analysis. However, patients in the NCRT group showed higher MPR rate and lower TRG score compared to those in the NICT group. This may be due to the better performance of radiotherapy in the control of the primary tumor in the NCRT group. Furthermore, the pCR of positive LNs after neoadjuvant therapy is considered as an important predictor for better prognosis (19, 24, 25). The pCR rate of positive LNs was reported to be 30.0% in patients receiving NCT and 29.2% in those receiving NCRT (18, 19). Our study found that the pCR rate of positive LNs in patients receiving NICT was significantly higher than that in patients receiving conventional NCRT (53.7% vs. 41.1%). Additionally, our study showed discordance in pCR between the primary tumor and positive LNs, consistent with the results reported previously (19). Pathological LN response was considered to be a better predictor of long-term survival than primary tumor response, and patients with pathological LN complete response were demonstrated to have similar overall survival and cumulative incidence of recurrences as those with pretreatment negative LNs (19, 25). Overall, the pCR of positive LNs was one of the most important indicators in patients receiving neoadjuvant therapy, and NICT showed a better performance in this indicator compared with conventional NCRT.

Several single-arm clinical studies reported R0 resection rates of 80.5%-98.0% in ESCC patients receiving NICT (12, 13, 26). In our study, patients in the NICT group had a similar R0 resection rate (90.8%), and this group of patients showed an R0 resection rate comparable to patients receiving conventional NCRT. Moreover, we obtained that the pCR (ypT0N0) rates were similar between two groups (28.7% vs. 35.7%, P=0.121). A multicenter randomized clinical trial demonstrated that neoadjuvant chemotherapy (NCT) generated lower R0 resection rate (74% vs. 87%, P=0.04) and pCR rate (9% vs. 28%, P=0.002) compared to NCRT (27). However, NICT was proven to bring higher pCR rate (41.7% vs. 10.7%) than NCT (28). It could be seen that the addition of immunotherapy to chemotherapy might improve the treatment response of tumors and surgical results. Based on our preliminary experience, NCRT has a better control rate of primary tumor (higher MPR rate and lower TRG score in primary tumor), while NICT performs better in treatment response of metastatic lymph node. so that patients could obtain a R0 resection rate and pCR (ypT0N0) rate that are comparable to those of patients receiving NCRT.

It was worth noting that diverse modes of residual tumor distribution were observed between two groups. Type IV was considered significantly more frequent than other types after receiving NCRT (16), and consistent results were observed in our study. However, the type I regression pattern was significantly more common after receiving NICT in our study. Tumor regression patterns may be determined by treatment strategies and tumor-specific natures, including intratumoral heterogeneity and tumor microenvironment. The heterogeneity could be caused by mutations, copy number variations and single nucleotide polymorphisms, and tumor microenvironment involved the interaction between tumor cells and the extracellular matrix, immune cells, and fibroblasts (29, 30). Their critical roles had been demonstrated in determining the sensitivity of tumor cells to immunotherapy or chemoradiotherapy (30, 31). The differential response of tumor cells with tumor specific natures to various treatment strategies may lead to the difference in tumor residual patterns between two groups. Currently, little is known about the features of residual tumor distribution after neoadjuvant therapy. Therefore, the impact of tumor residual patterns on metastasis and prognosis is still unknown, and further studies are needed.

The postoperative mortality and morbidity were comparable between the NICT group and the NCRT group, consistent with previous studies (5). Hong et al. (5) compared major postoperative complications and 30-d mortality between patients receiving NICT and NCRT, and found that patients receiving NICT had similar incidences of major complications and 30-d mortality, compared to those receiving NCRT. In addition, previous studies confirmed that the addition of immunotherapy to NCT did not significantly increase the risk of developing postoperative pulmonary complications and mortality compared with NCT, and that immunotherapy combined with NCRT was not associated with significantly increased incidence of major postoperative complications (including pulmonary complications, anastomotic leakage and other complications) compared to NCRT (28, 32– 34). These results indicated that the addition of immunotherapy did not increase the risk of surgery and the incidence of related postoperative complications.

This study had several limitations. Firstly, this study had a retrospective design, which is inherently biased. To minimize the influence of potential confounding factors and eliminate selection bias, we performed the IPTW-adjusted analysis, which has some potential advantages over more common matching techniques (propensity score matching, PSM), such as retaining all the samples. Secondly, the regimens and doses of ICIs and chemotherapy drugs were not exactly the same, which might potentially affect our results. In addition, there were patients who treated with radiation dose lower than 40Gy because of suspected complications (such as esophageal perforation) caused by radiotherapy in the NCRT group, which might have some influence on treatment outcomes (pCR rate or R0 resection rate). However, the proportion of these patients was very small, and promising treatment results had been observed in a certain proportion of these population. Finally, there were deficiencies in the clinical diagnoses of positive LNs. While PET/CT, EUS, CT and/or MRI were included in the routine examinations, EUS-fine needle aspiration was not used to obtain tissue proof for each suspicious lymph node. In our study, surgical specimens of every lymph node were evaluated to find evidence of regression or previous nodal involvement, which could be used to reconfirm the clinical diagnosis of positive LNs.



Conclusions

In conclusion, for patients with locally advanced thoracic ESCC, NICT followed by surgery showed a R0 resection rate and pCR (ypT0N0) rate comparable to conventional NCRT followed by surgery, without increasing incidence of postoperative complications and mortality. However, NICT had significant pathological advantages compared to conventional NCRT, especially a higher pCR rate of positive LNs. Moreover, patients receiving NICT also showed different regression patterns of primary tumors. Therefore, as a novel therapeutic option, NICT followed by surgery may result in a promising R0 resection rate and pCR (ypT0N0) rate, shows a better performance in therapeutic response of metastatic LNs for patients with locally advanced ESCC.
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